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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a flow soldering 
m thod of bonding electronic components to a board 
using a solder material suited for soldering with use of a 
lead-free solder material. 

SOLUTION: The flow soldering method of bonding 
electronic components to a board, using a solder 
material, comprises a step for heating a preheated board 
(11) from the upside of the board (11) using a heating 
means (22); and feeding a molten solder material (4) to 
the board from its downside in the form of a jet flow of 
th material (4) with the solder material (4) contacted to 
the board (11) within a specified time, e.g. 3-5 sec after 
starting heating the board, using the heating means (22). 
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[Claims] 

15 [Claim 1] A flow soldering method which joins electronic parts 
to a substrate using solder material, the method comprising the 
processes of: 

(a) heating at least a part of the substrate which is preheated 
from a side of a first surface which is an upper surface of the 

20 substrate using a heating means; and 

(b) supplying molten solder material in a form of a jet to 
the substrate from a side of a second surface which is a lower 
surface of the substrate, 

wherein the method further includes a process of supplying 
25 solder material to the substrate by contacting the solder material 
to the substrate within a predetermined period since the substrate 
is started to be heated by heating means in the process (a) . 
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[Claim 2] A method of soldering electronic parts to a substrate 
using solder material, the method comprising the processes of: 
(a) heating at least a part of the substrate from a side of 
a first surface of the substrate using a heating means; and 
5 (b) supplying molten solder material to the substrate from 

a side of a second surface which is opposite to the first surface, 
wherein the method further includes a process of supplying 
solder material to the substrate by contacting the solder material 
to the substrate within a predetermined period since the substrate 
10 is started to be heated by heating means in the process (a) . 

[Claim 3] The method according to claim 1 or 2, the method being 
performed so that the temperature of the substrate on the first 
surface side becomes higher than the melting point of the solder 
material while contacting solder material to the substrate 
15 according to the process (b) in the process (a) . 

[Claim 4] The method according to any one of claims 1 to 3 , 

wherein the heating means uses hot bias t or infrared radiation . 
[Claim 5] The method according to any one of claims 1 to 4, 

wherein a heating means heats a whole part of the upper surface 
20 of the substrate. 

[Claim 6] The method according to any one of claims 1 to 4 , 

wherein the heating means heats only a predetermined part 
of the upper surface of the substrate. 

[Claim 7] The method according to any one of claims 1 to 6, 
25 wherein solder material is lead free solder material. 

[Claim 8] A flow soldering device which joins electronic parts 
to a substrate using solder material, the flow soldering device 
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comprising: 

a conveyance section which conveys a substrate along with 
a conveyance line which passes in preheating atmosphere; 

a heating means for heating at least partially the substrate 
5 which was located above the conveyance line and preheated being 
exposed in a preheating atmosphere; 

a solder material supplying section which is located under 
the conveyance line and supplies the molten solder material to 
the substrate in a form of a jet, 
10 wherein the device is disposed so that the solder material 

supplying section contacts solder material to the substrate within 
a predetermined distance down -stream in a direction of conveying 
the substrate from a position at which the substrate is started 
to be further heated by the heating means. 
15 [Claim 9] The device according to claim 8, 

wherein a solder material supplying section supplies solder 
material to the substrate in a form of a primary jet and a secondary 
jet, and is exposed so that the primary jet is contacted to the 
substrate within a predetermined distance down -stream in the 
20 direction of conveying from a position at which the substrate is 
started to be further heated by the heating means. 
[Claim 10] The device according to claim 8, 

wherein a solder material supplying section supplies solder 
material to the substrate in a form of a primary jet and a secondary 
25 jet, and is disposed so that the primary jet is contacted to the 
substrate within a first predetermined distance down- stream in 
the direction of conveying from a position at which the substrate 
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is started to be further heated by the heating means , and is disposed 
so that a secondary jet is contacted to the substrate within a 
second predetermined distance down- stream in the direction of 
conveying from a position at which the substrate is started to 
5 be further heated by another heating means which is different from 
the heating means. 

[Claim 11] The device according to any one of claims 8 to 10, 
wherein the heating means includes means for discharging hot 
blast from an exhaust port formed to extend over the width of the 
10 substrate. 

[Claim 12] The device according to claim 11, 

wherein the heating means includes an exhaust port with a 
straightening vane which adjusts a flowing direction of the hot 
blast. 

15 [Claim 13] The device according to claim 11, 

wherein the exhaust port forms the effective area which 
inclined to the upstream rather than a direction which goes to 
a conveyance line from the exhaust port. 

[Claim 14] The device according to any one of claims 8 to 10, 
20 wherein the heating means includes an infrared heater. 

[Claim 15] The device according to any one of claims 8 to 14, 
wherein the solder material is lead free solder material. 

25 [Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention 
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relates to a flow soldering method for joining electronic parts 
and the like, to a substrate using solder material, and the device 
for it. 
[0002] 

[Description of the Prior Art] Conventionally, in manufacture of 
an electronic -circuitry substrate, the flow soldering method of 
using the solder material which melted electronic parts etc. as 
one method of joining to a substrate with the form of a jet is 
learned. Generally this flow soldering method includes the fluxing 
process which applies flux to a substrate, the preheating process 
which heats a substrate beforehand, and the solder material supply 
process which a substrate is contacted to the jet which consists 
of solder material, and supplies solder material to a row at a 
substrate. Hereafter, the conventional general flow soldering 
method is explained. 

[0003] With reference to drawing 12 , the substrates 71 (not shown 
[ electronic parts etc. ] to drawing 12 ) , such as a printed circuit 
board by which electronic parts, such as through hole insertion 
parts, have been arranged suitable for a position by the Icnown 
method, are supplied to a flow soldering device 60 from the entrance 
section 61. A substrate 71 is mechanically conveyed by constant 
speed in the direction of an arrow 7 0 to the outlet section .69 
along with the conveyance line 72 (an alternate long and short 
dash line shows all over drawing) in the interior of a device 60. 
More, conveyance of a substrate 71 holds a substrate 71 in a detail 
by the conveyance presser foot stitch tongue (not shown) from both 
sides, and is carried out to it by moving this in the conveyance 




direction of an arrow 7 0 mechanically. 

[0004] Thus, flux is applied to the inferior surface of tongue 
of a substrate 71 by the flux supplying section 62 in which the 
substrate 71 which turns the interior of the device 60 to the outlet 
5 section 69 from the entrance section 61, and is conveyed is first 
locatedunder the conveyance line 72 . Fluxusually contains solvents, 
such as active ingredients, such as rosin (resinous principle) , 
and isopropyl alcohol. This fluxing process removes the oxide film 
(natural oxidation film) formed in the land (namely, portion to 
10 which solder material should be supplied) formed in the substrate 
unescapable, and it is performed in order to make good the wetting 
breadth of the solder material on the front face of a land. Although 
the illustrated flux supplying section 62 is a foaming cell sir 
which contacts foamy flux to a substrate, the spray cell sir which 
15 sprays fog-like flux on a substrate may be used. 

[0005] A substrate 71 is conveyed rather than the flux supplying 
section 62 on a lower stream of a river, is located under the 
conveyance line 72, for example, is beforehand heated by the 
preheaters 63 , such as a far- infrared heater, (that is, it preheats) . 
20 Here, the upper space of a preheater 63 has been preheating 

atmosphere with the heat (heat from the hot solder material 64 
which exists in a row at the down- stream solder material supplying 
section 66) from a preheater 63 . In advance of supply of the solder 
material 64 to a substrate 71, this preheating process that heats 
25 a substrate 71 beforehand is performed for the purpose of making 
an unnecessary solvent component evaporate among the flux applied 
to the substrate 71 by the above-mentioned fluxing process etc. 



6 




[0006] Then, a substrate 71 is further conveyed along with the 
conveyance line 72 on a lower stream of a river, and it is conveyed 
above the solder material supplying section 66 containing the solder 
tub 65 containing the solder material 64 which carried out melting 
5 by heating beforehand etc., it contacts one by one in the 

inferior- surface -of -tongue side of the primary jet 67 and the 
secondary jet 68 which consist of the solder material 64, and a 
substrate 71, and the solder material 64 is supplied to a substrate 
71, At this time, as shown in drawing 13 (a), the annular space 

10 between the wall of the through hole 72 formed in the substrate 
71 and the lead 74 of the through hole insertion parts 73 inserted 
in the through hole from the upper surface side of a substrate 
71 has been got wet according to capillarity from the 
inf erior -surface -of -tongue side of a substrate 71 by the solder 

15 material 64 supplied with the formof a j et . Then, the solder material 
64 adhering to the substrate 71 is solidified by temperature fall, 
and forms the fillet 7 8 which has a configuration as shown in drawing 
13 (b) . Here, the primary jet 67 is for fully soaking the front 
face of the land 75 (a land 75 is located in the upper surface 

20 and the inf erior-surface-of- tongue field of a substrate 71 which 
enclose this through hole 72 in the wall surface row of a through 
hole 72) formed in the substrate 71 in solder material, and the 
secondary jet 68 is for removing the excessive solder material 
64 adhering to the field covered by the solder resist, and preparing 

25 the form of a fillet 78. 

[00071 Thus, the obtained substrate 71 is taken out from the outlet 
section 69 after that, and, thereby, the electronic-circuitry 
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substrate by which electronic parts were soldered to the substrate 

71 by the flow soldering method is produced. 

[0008] 

[Problem (s) to be Solved by the Invention] Generally in the 
electronic-circuitry substrate produced as mentioned above, the 
solder material, especially Sn-Pb eutectic-solder material of the 
Sn-Pb system which malces Sn and Pb main constituents are used 
conventionally. However, since the lead contained in Sn-Pb system 
solder material may cause environmental pollution by unsuitable 
waste treatment, the solder material which does not contain lead, 
and the so-called "lead free solder material" are- beginning to 
be used on a scale of industry as an alternative of the solder 
material containing lead. 

[0009] However, only instead of the conventional Sn-Pb system solder 
material, if the solder material of lead free-lancers, such as 
for example, a Sn-Cu system or Sn-Ag-Cu system material, is used 
and the above conventional methods and device perform flow soldering, 
as shown in drawing 14 , the phenomenon of solidifying the annular 
space between a through hole 72 and lead 74 in the state where 
it has not fully been got wet by the solder material 64 will happen . 
Such a phenomenon is not desirable in order to cause the fall of 
the reliability of an electronic -circuitry substrate. Although 
it gets wet and the problem that a riser is insufficient is dependent 
on the area of a land 75, the quality of the material of a substrate 
71, the size of electronic parts 73, etc., when using lead free 
solder material rather than this case where carry out this and 
Sn-Pb system solder material is used, it happens notably. For this 
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reason, when using lead free solder material , it is not appropriate 
to use the conventional flow soldering method and conventional 
device as it is. 

[0010] this invention is made that the above -mentioned conventional 
5 technical problem should be solved, and the purpose of this 
invention is the flow soldering method for joining electronic parts 
to a substrate using solder material, and is to offer the device 
for enforcing the method and this method of having been suitable 
when lead free solder material was used as a solder material. 
10 [0011] 

[Means for Solving the Problem] This invention persons perform 
the following considerations, and roughly, depending on the 
temperature gradient (namely, temperature which deducted the 
melting point from the actual temperature of the metallic material 

15 of amelting state) on the basis of the melting point , the wettability 
of the metallic material of : melting state which came to complete 
this invention based on it is considered that wettability becomes 
bad (low), so that this temperature gradient is small. Since the 
melting point of lead free solder material is higher than the melting 

20 point of Sn-Pb system solder material , it answers to the temperature 
fall of the solder material at the time of the through hole having 
been got wet sensitively, and it is thought that wettability falls 
greatly. Therefore, in order to secure sufficient wettability of 
lead free solder material, the temperature fall at the time of 

25 the through hole having been got wet is decreased, and it is thought 
that what is necessary is just to maintain the temperature of lead 
free solder material highly. 



[0012] One aspect of this invention provides a flow soldering method 
which joins electronic parts to a substrate using solder material , 
the method comprising the processes of: 

(a) heating at least a part of the substrate which is preheated 
5 from a side of a first surface which is an upper surface of the 

substrate using a heating means; and 

(b) supplying molten solder material in a form of a jet to 
the substrate from a side of a second surface which is a lower 
surface of the substrate, 

10 wherein the method further includes a process of supplying 

solder material to the substrate by contacting the solder material 
to the substrate within a predetermined period, for example, within 
3 to 5 seconds andmore preferably 1 to 15 seconds, since the substrate 
is started to be heated by heating means in the process (a) 

15 [0013] Conventionally, the preheater preheated [ long time /, / 
for example, / 1 - 3 minutes ] / the substrate gradually from the 
the same / as the side which supplies solder material /, i.e., 
inferior surface of tongue, side. However, by such method, the 
upper surface side of a substrate was not able to be heated in 

20 consideration of the thermal influence on electronic parts, the 
curvature of a substrate, etc. even to temperature high enough 
to the grade in which the through hole prepared in the substrate 
has been easily got wet by solder material, especially lead free 
solder material. However, according to the method of the above 

25 this inventions, the temperature fall of the solder material at 
the time of the through hole prepared in the substrate having been 
got wet by solder material since it begins to heat a substrate 
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from an upper surface side can be decreased from just before [ when 
contacting the molten solder material to a substrate ] (for example, 
3-5 seconds before) , and, therefore, the wettability of solder 
material can be maintained highly . Since such heating can be managed 
in a short time, the thermal influence on electronic parts, the 
curvature of a substrate, etc. are the grades which can be 
disregarded. Especially the method of this invention becomes 
possible [ getting wet and reducing generating with an insufficient 
riser effectively ] , when using lead free solder material as a 
solder material . 

[0014] As for "predetermined time" since it begins to heat a 
substrate further using a heating means, until it contacts solder 
material to a substrate, it is desirable that it is the grade in 
which the electronic parts arranged at the substrate do not receive 
a bad influence by heating using the heating means of a process 

(a) here, for example, it may be 3-5 seconds more preferably 
for 1 to 15 seconds. Moreover, although you may stop before 
contacting solder material to a substrate, heating of a process 

(a) may stop, after the solder material which could continue until 
it contacted solder material to a substrate , and contacted separates 
from a substrate. 

[0015] Solder material aprimary j et and when a substrate is supplied 
with the form of a j et by the 2nd order Although heating of a process 

(a) may stop before contacting the primary jet which consists of 
solder material to a substrate It may stop, after the primary jet 
which could continue until it contacted a primary j et to a substrate , 
and contacted separates from a substrate, and even if it continues 
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till contact before contacting further the secondary jet which 
consists of solder material to a substrate or, af ter the secondary 
jet which contacted separates from a substrate, you may stop. 
Furthermore, heating by the process (a) is stopped in this case, 
and since a substrate is heated again partially at least and it 
begins to heat it again from the first surface side (upper surface 
side in this case) using another heating means, you may make it 
contact the secondary j et which consists of solder material within 
predetermined time to a substrate. As for "predetermined time" 
since it begins to heat a substrate again here using another heating 
means, until it contacts a secondary jet to a substrate, it is 
desirable that it is the grade in which the electronic parts arranged 
at the substrate do not receive a bad influence by heating using 
another heating means like a process (a) , for example, it may be 
3-5 seconds more preferably for 1 to 15 seconds. 
[0016] the flow soldering method of this invention setting 
the temperature by the side of the upper surface of a substrate 
the preheating of a substrate --in addition, solder material 
is contacted according to a process (a) - - since front shell heating 
is beginning to be carried out, by the time it contacts solder 
material, compared with the conventional method of heating 
beforehand, it will only be high by the preheater For example, 
by the time the temperature gradient which deducted the temperature 
by the side of the upper surface of a substrate from the melting 
point of solder material contacts solder material, it may be made 
into about 0-50 degrees C. Thus, the temperature by the side of 
the upper surface of the heated substrate is contacted to a substrate 
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in a process (b) , and if it goes up further and a substrate separates 
from solder material after that by heat transfer from the solder 
material of a reliance elevated temperature, the temperature by 
the side of the upper surface of a substrate will fall gradually. 
In a desirable mode, while contacting solder material to the 
substrate according to the above-mentioned process (b) , the 
above-mentioned process (a) is carried out so that the temperature 
by the side of the first surface of a substrate (here upper surface 
side) may reach beyond the melting point of solder material. 
[0 017] In addition, " the temperature by the side of the upper surf ace 
of a substrate" shall mean the temperature on the front face of 
a land which should supply solder material located in the upper 
surface side of a substrate through this specification. The 
temperature by the side of the upper surface of a substrate contacts 
a thermocouple to the land located in the upper surface side of 
a substrate (sticking, for example) , and can be measured by 
recording the data obtained from this thermocouple by the pen 
recorder. Moreover, the temperature on the front face of a land 
similarly located in the undersurface side of a substrate about 
"the temperature by the side of the undersurface of a substrate" 
mentioned later shall be said, and it can measure by the same method 
as the temperature by the side of the upper surface of a substrate. 
[0018] Although not limited to especially an above-mentioned 
heating means to heat a substrate from an upper surface side, hot 
blast or infrared radiation can be used, for example. Moreover, 
even if it heats the whole upper surface of a substrate using the 
above-mentioned heating means, you may malce it heat only the 
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predetermined field of the upper surface of a substrate partially 
in the method of this invention. 

[0019] The feature of beginning to heat a side and an opposite 
side to the substrate which supplies solder material just before 
5 supplying the molten solder material in the above-mentioned flow 
soldering method of this invention to a substrate can be widely 
applied not only to the flow soldering method but to other soldering 
methods. Therefore, another aspect of this invention provides a 
method of soldering electronic parts to a substrate using solder 
10 material, the method comprising the processes of: 

(a) heating at least a part of the substrate from a side of 
a first surface of the substrate using a heating means; and 

(b) supplying molten solder material to the substrate from 
a side of a second surface which is opposite to the first surface, 

15 wherein the method further includes a process of supplying solder 
material to the substrate by contacting the solder material to 
the substrate within a predetermined period since the substrate 
is started to be heated by heating means in the process (a) . For 
example, although the first surface is the upper surface of a 

20 substrate and the second surface is an inferior surface of tongue 
of a substrate, the soldering method of this invention is not limited 
to this. Moreover, the same effect as the above-mentioned flow 
soldering method can be done so, and such a soldering method may 
also be suitably used, when using lead free solder material as 

25 a solder material. 

[0020] About the soldering method of this invention as well as 
the flow soldering method of this invention, preferably, the method 
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is performed so that the temperature of the substrate on the first 
surface side becomes higherthan the melting point of the solder 
material while contacting solder material to the substrate 
according to the process (b) in the process (a) . Although not limited 
to especially an above-mentioned heating means to heat a substrate 
from an upper surface side, hot blast or infrared radiation can 
be used, for example. Moreover, even if it heats the whole upper 
surface of a substrate using the above-mentioned heating means, 

you may make it heat only the predetermined field of the upper 
surface of a substrate partially in the method of this invention. 

Here, "the temperature by the side of the first surface of a 

substrate" can be measured using the same method as above-mentioned 
"temperature by the side of the upper surface of a substrate." 
[0021] A further aspect of this invention provides a flow soldering 

device which joins electronic parts to a substrate using solder 

material, the flow soldering device comprising: 

a conveyance section which conveys a substrate along with 

a conveyance line which passes in preheating atmosphere; 

a heating means for heating at least partially the substrate 

which was located above the conveyance line and preheated being 

exposed in a preheating atmosphere; 

a solder material supplying section which is located under 

the conveyance line and supplies the molten solder material to 

the substrate in a form of a jet, 

wherein the device is disposed so that the solder material supplying 
section contacts solder material to the substrate within a 
predetermined distance down- stream in a direction of conveying 
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the substrate (only henceforth the conveyance direction) from a 
position at which the substrate is started to be further heated 
by the heating means . 

[0022] As for "a predetermined distance" of a before [ the position 
which contacts solder material to a substrate from the position 
which begins to heat a substrate further by the heating means ] , 
it is desirable that it is the grade in which the electronic parts 
arranged at the substrate do not receive a bad influence by heating 
by the heating means here, for example, it may be 0- 300mm more 
preferably 0 -500mm. Moreover, although preheating atmosphere may 
be the upper space of a preheater and is temperature up (temperature 
higher than ambient temperature of the exterior of the device) 
atmosphere, this may be formed not only by the heat supplied from 
a preheater but by the heat transmitted from the molten solder 
material which exists in the solder material supplying section 
located down -stream rather than a preheater. 

[0023] When the device of such this invention is used suitable 
to enforce the flow soldering method of the above-mentioned this 
invention, and a through hole has been got wet by solder material, 
and the wettability of solder material can maintain highly and 
it uses lead free solder material as a solder material especially, 
it can do so the effect become possible to get wet and to reduce 
generating with an insufficient riser effectively. 

[0024] Although the solder material supplied to a substrate in 
this invention has the form of a jet and the number of these jets 
may be set to two (generally called a primary jet and a secondary 
jet) , especially this invention may not be limited but may be set 
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to one or three or more. 

[0025] When supplying solder material to a substrate with the form 
of a primary jet and a secondary jet especially, a solder material 
supplying section supplies solder material to a substrate with 
5 the form of a primary jet and a secondary jet, and it is arranged 
from the position which begins to heat a substrate further by the 
above-mentioned heating means so that a primary j et may be contacted 
to a substrate within a predetermined distance down-stream in the 
above-mentioned conveyance direction. With such a device, as for 

10 "a predetermined distance" of a before [ the position which contacts 
a primary jet to a substrate from the position which begins to 
heat a substrate further by the heating means ] , it is desirable 
that it is the grade in which the electronic parts arranged at 
the substrate do not receive a bad influence by heating by the 

15 heating means, for example, it may be 0- 300mm more preferably 
0 - 500mm. 

[0026] moreover, this case --a heating means -- two carrying 
out these heating means --a primary jet not only heating 
a substrate immediately upstream but a primary jet, and a secondary 

20 jet - -it can attach so that a substrate may be heated immediately 
respectively upstream From this, it sets in another mode of this 
invention. In the conveyance direction from the position which 
a solder material supplying section supplies solder material to 
a substrate with the form of a primary jet and a secondary jet, 

25 and begins to heat a substrate further by the above-mentioned 
heating means down- stream within the 1st predetermined distance 
It is arranged so that a primary j et may be contacted to a substrate, 
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and from the position which begins to heat a substrate further 
by the further heating means other than this heating means in a 
row, it is arranged so that a secondary jet may be contacted within 
the 2nd predetermined distance down- stream in the conveyance 
5 direction at a substrate. With such a device, from the position 
which begins to heat a substrate further by the heating means 
Although "the 2nd predetermined distance" of a before [ the position 
which contacts a secondary jet to a substrate ] may be mutually 
chosen independently from the position which begins to heat a 
10 substrate further by "the 1st predetermined distance" and another 
heating means of a before [ the position which contacts a primary 
jet to a substrate ] It is desirable that it is the grade in which 
the electronic parts with which all have been arranged at the 
substrate do not receive a bad influence by heating by the heating 
15 means, for example, it may be 0-300mm more preferably 0-500mm. 
Although substrate temperature falls in between [ after a substrate 
leaves a primary jet until it contacts a secondary jet 1 since 
a substrate generally is not heated, according to this mode, the 
temperature fall of such a substrate can be made smaller. Therefore, 
20 according to this mode, the effect that the defect (for example, 
generating of a bridge etc.) resulting from contact to a secondary 
jet can be reduced in addition to the above effects can be done 
so. 

[0027] A means to discharge hot blast from the exhaust port which 
25 continues and extends to the width of face of a substrate as a 
heating means used for this invention can be used. It is more 
specifically connected with the duct which sends hot blast as one 
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heating means, and it is the hood with which hot blast is supplied 
from there, and the hood which discharges hot blast from the exhaust 
port which continues and extends to the width of face of a substrate 
can be used. In this case, as for a heating means, it is desirable 
5 to equip the exhaust port of a hood with the straightening vane 
which adjusts the flow direction of hot blast. Or the ** nozzle 
which breathes out hot blast from the delivery of the shape of 
a slit which covers the width of face of a substrate and extends 
in a longitudinal direction as another heating means can be used. 

10 In this case, the delivery (namely, exhaust port by which hot blast 
is discharged) of the nozzle which is a heating means has ****** 
more desirable than the direction (the direction of a perpendicular 
given to the detail from this delivery to the conveyance line) 
which goes to a conveyance line from this delivery which forms 

15 the effective area leaning to the upstream and breathes out hot 
blast by this at the angle which a heating means counters to the 
conveyance direction of a substrate. 

[0028] When the heat capacity of the substrate which should be 
heated is large, the device using the above hoods is more desirable 
20 than the device which uses the above nozzles. Moreover, by 

increasing the number of nozzles more than two or it rather than 
one, even if it is a device using a nozzle, when the heat capacity 
of a substrate is large, it shall be suitable. 

[0029] However, although the device of this invention uses the 
25 above heating meanses, it is not limited to seeing, but it can 
also use for example, an infrared heater as a heating means. 
[0030] Although each the method and device of the above this 
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inventions are suitable as a solder material especially when using 
lead free solder material, such as for example, a Sn-Cu system, 
a Sn-Ag-Cu system, an Sn-Ag system, a Sn-Ag-Bi system, and a 
Sn-Ag-Bi-Cu system, this invention is not limited to this but may 
5 use the solder material containing lead, such as Sn-Pb system solder 
material . 

[0031] The substrate which consists of for example, paper phenol 
systemmaterial , glass epoxy systemmaterial , polyimide film system 
material, ceramic system material, etc. may be used for the 

10 substrate which can be used for this invention. Moreover, the 
electronic parts joined to a substrate may be surface mounted 
devices (for example, a semiconductor, a capacitor, resistance, 
a coil, etc.) arranged at the rear face of insertion parts (for 
example, a semiconductor, a capacitor, resistance, a coil, a 

15 connector, etc.) and/or a substrate. However, it does not pass 
over these to mere instantiation, and this invention is not limited 
to this. 
[0032] 

[Embodiments of the Invention] Although explained hereafter, 
20 referring to a drawing about the various embodiments of this 

invention, it shall explain focusing on a different point from 
the conventional flow soldering method and device. In addition, 
in this specification, a term "the upstream" or a "lower stream 
of a river" shall be said to the flow of the conveyance direction 
25 of a substrate. 

[0033] (First embodiment) The ****** type view of the flow soldering 
device in this embodiment is shown in drawing 1 . Although the 



flow soldering device 2 0 of this embodiment shown in drawing 1 
has the same composition as the conventional flow soldering device 
60 explained with reference to drawing 12 , it is different from 
the thing conventional at a point equipped with the heating means 
5 22 which carries out the regurgitation of the hot blast, and an 
exhaust air means 24 to attract and exhaust the hot blast breathed 
out from the heating means 22. 

[0034] This device 20 is equipped with the heating means 22 disposed 
above the conveyance line 12 and in a lower stream, or around thereof , 

10 than preheating atmosphere (namely, atmosphere in the upper space 
of a preheater 3) in the conveyance direction 10 . The heating means 
22 is for heating at least part of the substrate 11 which is exposed 
in the preheating atmosphere formed by a preheater 3 and preheated. 
More specifically, as shown in drawing 2 (a) , it is provided with 

15 a duct 22a for letting hot blast pass, a hood 22b connected with 
the duct 22a, and a straightening -vane 22c attached to an exhaust 
port of hood 22b. Two or more openings 2 6 are formed in 
straightening -vane 22c to adjust the flow direction of the hot 
blast which is blown out through the opening 26. The direction 

20 is made uniform in the surface of straightening- vane 22c . The size, 
the configuration, and the number of opening 2 6 of 
straightening-vane 22c are not specifically limited but can be 
chosen according to, for example, air capacity, the heating region 
of the substrate, and the like. The solder material supplying 

25 section 6, which supplies the solder material 4 to the substrate 
11 in the form of the primary jet 7 and the secondary jet 8, is 
disposed so that the primary jet 7 contacts with the substrate 
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11 within a predetermined distance from the position at which the 
substrate 11 is heatedby the heating means 22 toward the down-stream 
in the conveyance direction 10, for example, within 0 mm to 500 
mm, preferably 0 mm to 300 mm. This predetermined distance means 
5 the distance between the positions P2 and P3 described later with 
reference to drawing 3. 

[00351 Moreover, as shown in drawing 2 (b) , hood 22b has the larger 
width of face W2 than the width of face Wl of a substrate 11, can 
cover the whole width of face of a substrate 11, and can guess 

10 hot blast (to field which attaches and shows a slash to drawing 
2 (b) ) . Since a substrate 11 is conveyed in the direction of an 
arrow 10 and passes the lower part of hood 22b, it can do ****** 
which heats the whole upper surface of a substrate 11 by covering 
the whole width of face of a substrate 11, and guessing hot blast. 

15 In addition, although drawing 2 (b) shows the case where the length 
L2 of hood 22b is larger than the length LI of a substrate 11, 
this invention may not be limited to this, but as long as the width 
of face W2 of hood 22b is larger than the width of face Wl of a 
substrate 11, the length L2 of hood 22b may be less than [ of a 

20 substrate 11 / length LI ] . 

[00361 Although the crevice between the soffit of hood 22b and 
a substrate 11 shouldbe just larger than the height of the electronic 
parts 16 arranged at the substrate 11, it is desirable that it 
is about 10 -50mm, for example. By such heating means 22, as shown 

25 in drawing 1 , just before the substrate 11 conveyed along with 
the conveyance line 12 (an alternate long and short dash line shows 
all over drawing) in the direction of an arrow 10 contacts the 



primary jet 7 (for example, time 3-5 seconds ago and the position 
of 300mm this side) , it begins to be heated [ from ] . 
[0037] Moreover, it has the exhaust air means 24 between a preheater 
3 and the solder tub 5, as shown in drawing 2 (a) , it is equipped 
with hood 24b connected with duct 24a and duct 24a, and it attracts 
the hot blast which blows off from the heating means 22 through 
duct 24a. It circulates through the hot blast attracted by the 
exhaust air means 24 so that it may blow off from duct 22a again 
preferably. In addition, although this exhaust air means 24 is 
not necessarily indispensable to this invention, when the thermal 
efficiency of the whole device is taken into consideration, it 
is desirable to have the exhaust air means 24. 

[0038] Furthermore, although the flow soldering device 20 of this 
embodiment differs from a device conventional at a point equipped 
with the cooling meanses 25a and 25b, such as a fan who cools a 
substrate 11, for example, sprays low- temperature air etc. from 
substrate temperature on the lower stream of a river of the solder 
material supplying section 6, as for this, it is not indispensable 
to this invention. 

[0039] Hereafter, the flow soldering method which joins electronic 
parts to a substrate is explained using such flow soldering device 
20. 

[0040] Electronic parts (not shown to drawing 1 ) supply the 
substrate 11 arranged suitable for a position from the entrance 
section 1 to flow soldering device 20 . This substrate 11 is conveyed 
in the direction of an arrow 10 along with the conveyance line 
12 which goes to the outlet section 9 from the entrance section 
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1. As usual, conveyance of a substrate 11 holds the both ends of 
a substrate 11 by the conveyance presser foot stitch tongue 14 
(refer to drawing 2 (a) and drawing 2 (b) ) , and is performed by 
moving mechanically this conveyance presser foot stitch tongue 
14 in the conveyance direction of an arrow 10. 

[0041] The substrate 11 which entered from the entrance section 

I is first conveyed above the flux supplying sections 2, such as 
a foaming formula cell sir, as usual, for example, flux is applied 
to the inferior surface of tongue of a substrate 11. In addition, 
a spray formula cell sir etc . can also be used for the flux supplying 
section 2. Then, if a substrate 11 is conveyed above a preheater 
3, it will be beforehand heated by the preheater 3 from the 
inf erior -surface -of -tongue side of a substrate 11 as [ it is the 
same and ] usual. Then, if a substrate 11 is conveyed under the 
heating means 22 , hot blast (for example, air, preferably nitrogen 
gas) , for example, an about 150 -350 -degree C gas, will be sprayed 
on the field which gives a slash to drawing 2 (b) towards a substrate 

II by the heating means 22 , and is shown with suitable air capacity, 
and a substrate 11 will be heated from an upper surface side. A 
substrate 11 is heated so that the temperature by the side of the 
upper surface of a substrate 11 may turn into temperature of the 
same grade as the melting point of the solder material 4 when a 
substrate 11 contacts the primary jet 7 preferably. As for the 
hot blast which blows off from the heating means 22 , it is desirable 
that it is drawn in by the exhaust air means 24, and is heated 
by predetermined temperature if needed, and a reuse is sent and 
carried out to the heating means 22 . Thus, by circulating hot blast , 
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the thermal efficiency of the whole device can be raised compared 
with the case where hot blast is not collected. The substrate 11 
heated by the heating means 22 as mentioned above is conveyed further 
on a lower stream of a river, the solder material 4 molten in the 
5 solder tub 5 contacts the inferior surface of tongue of a substrate 
11 one by one with the form of the primary jet 7 and the secondary 
jet 8, and the solder material 4 is supplied to a substrate 11, 
and adheres. It is preferably cooled by the cooling meanses 25a 
and 25b after that , and the substrate 11 to which the solder material 
10 4 adhered is taken out from the outlet section 9. Thereby, the 
electronic -circuitry substrate by which electronic parts were 
joined to the substrate 11 is obtained. 

[0042] As one example, the temperature profile [ before and after 
a substrate 11 contacts the primary jet 7 ] by the side of the 

15 upper surface of a substrate 11 and an inferior surface of tongue 
is shown in drawing 3 . The position (namely, position where the 
right-hand side of a horizontal axis turns into an upstream, and 
left-hand side turns into a downstream) of the substrate 11 which 
a vertical axis is the temperature of a substrate in drawing 3 , 

20 and met the cross section corresponding to drawing 1 in a horizontal 
axis shall be shown. 

[0043] With reference to drawing 3 , the temperature TLP by the 
side of the inferior surface of tongue of a substrate 11 becomes 
about 80-110 degrees C, and the temperature TUP by the side of 
25 the upper surface of a substrate 11 turns into for example, about 
5 -30 -degree-C low temperature from the temperature by the side 
of an inferior surface of tongue in the position PI where a substrate 
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11 passes through the upper part of the downstream edge of a preheater 
3 . If it passes through the position P2 where a substrate 11 begins 
to be soon heated by the heating means 2 2 The temperature by the 
side of the upper surface of a substrate 11 begins to rise notably, 
5 and arrives at even the position P3 where the primary jet 7 contacts 
the inferior surface of tongue of a substrate 11 at temperature 
TUH. the temperature gradient (temperature which deducted the 
temperature TUH by the side of the upper surface of a substrate 
11 from the melting point TM) on the basis of the melting point 

10 TM of solder material - - for example, about 0-50 degrees C becomes 
a melting point TM grade preferably At this time, it is late for 
the time of the temperature by the side of the upper surface of 
a substrate 11 beginning to rise by heating from the heating means 
22 for a while, the temperature by the side of the inferior surface 

15 of tongue of a substrate 11 also rises by heat conduction from 
an upper surface side, and even the position P3 where the primary 
jet 7 contacts the inferior surface of tongue of a substrate 11 
is arrived at at temperature TLH. When the primary jet 7 contacts 
the inferior surface of tongue of a substrate 11 in a position 

20 P3, and the temperature by the side of the inferior surface of 
tongue of a substrate 11 It goes up with the temperature of the 
primary jet 7 in contact with the substrate 11, i.e., the actual 
temperatureof the solder material 4 of amelting state, (for example, 
about 250-255 degrees C) quickly to the temperature TLC of the 

25 same grade substantially. Later than this for a while, the 

temperature by the side of the upper surface of a substrate 11 
rises to temperature TUC by heat conduction from an 
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inf erior- surf ace-of- tongue side. Then, if the position P4 which 
a substrate 11 and the primary jet 7 leave is passed, the temperature 
by the side of the upper surface of a substrate 11 and an inferior 
surface of tongue will begin to fall . Here, heating of the substrate 
11 by the heating means 22 is carried out so that the peak temperature 
TUC by the side of the upper surface of the substrate 11 which 
reaches while contacting the primary jet (solder material) to the 
substrate 11 may turn into temperature beyond the melting point 
TM of solder material, and more desirable temperature higher than 
the melting point TM of solder material preferably . Thus, the solder 
material 4 supplied with the form of the primary jet 7 by raising 
the temperature by the side of the upper surface of a substrate 
11 can make a through hole easy to get wet and go up. For example, 
distance (namely, distance of a before [ from the position which 
begins to heat a substrate 11 further by the heating means 22 / 
the position which contacts the primary jet 7 to a substrate 11 ] ) 
until it reaches [ from a position P2 ] a position P3 It may be 
0-300mm more preferably 0-500mm. The time (namely, time after 
heating of a substrate 11 is started by the heating means 22, until 
the portion in which the substrate 11 was heated contacts the primary 
jet 7) taken to reach [ from a position P2 ] a position P3 For 
example, when spraying air with a temperature of about 250-350 
degrees C on a substrate 11 and heating it with the air capacity 
of 3 about l-2m, they are about 3-5 seconds. 
[0044] It becomes possible to be able to maintain highly the 
wettability of the solder material at the time of the through hole 
having been got wet, to get wet in the case of using lead free 
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solder material especially as a solder material, and to reduce 
effectively the problem that a riser is insufficient, since a 
substrate is positively heated from an upper surface side, just 
before supplying themolten solder material to a substrate according 
5 to this embodiment. 

[0045] (Second embodiment) In the flow soldering device of the 
first embodiment, this embodiment is changed so that a part of 
opening of the straightening vane of a heating means may be stopped 
with stoppage members, such as a pin. More, in a detail, as shown 
10 in drawing 4 (a) , only a part of openings are stopped by the pin 
2 8 among two or more openings 26 prepared in straightening -vane 
22c. A pin 28 can turn this head up, a foot can be inserted in 
the hole of opening 26, and it can only arrange [ it can consist 
of the head which has a larger appearance than the bore diameter 
15 of opening 26, and the foot which has an appearance smaller than 
this bore diameter, and ] it, and can stop opening 26 easily. Thus, 
by stopping opening, hot blast can be prevented from passing this 
opening , and hot blast blows off from another side and other openings 
which are not stopped. In addition, it is also possible to use 
20 other arbitrary suitable meanses other than pin 28 for a stoppage 
means . 

[0046] the opening 26 located here above the field through which 
the electronic parts 18 with heat-resistant low temperature pass 
a pin 28 stopping that except, if flow soldering is 
25 carried out lilce the first embodiment, toward a substrate 11, hot 
blast will be partially sprayed only on the slash field of drawing 
4 (b) , and can heat a substrate 11 partially from an upper surface 
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side by the heating means 22 

[0047] The electronic parts (for example, heat-resistant 
temperature about 150 degrees C) of low thermal resistance are 
arranged on the subs trate with electronicparts with heat-resistant, 
5 comparatively high temperature , and the above flow soldering device 
and methods of this embodiment are suitable especially when it 
is not desirable for hot blast to hit low thermal -resistance 
electronic parts directly, and to be heated. The opening 26 which 
is above the field through which the low thermal - resistance 

10 electronic parts 18 pass is stopped by the pin 28, and hot blast 
can be prevented from specifically hitting these electronic parts 
directly according to this embodiment. According to the 
heat-resistant property of various electronic parts of being 
located on a substrate, size, arrangement, etc., you may change 

15 suitably the size, the configurations , and these number of openings 
which should be stopped among the openings 26 of straightening- vane 
22c. 

[0048] (Third embodiment) In the flow soldering device of the first 
embodiment, this embodiment is changed so that a sheet- like member 

20 may be prepared in the circumference of the hood of a heating means . 
More, as shown in drawing 5 (a) and drawing 5 (b) , the sheet -like 
member 30 is formed in the circumference of hood 22b, and the space 
between hood 22b and a substrate 11 is divided into the detail 
from the space of the circumference. This sheet -like member 30 

25 deforms easily by external force, and when external force is lost, 
it consists of a heat-resistant material which returns to the 
original state, for example, rubber etc . Although two or more strips 
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each other completely divided as a sheet -like member 3 0 are shown 
in drawing 5 , you may use that in which the slit of the length 
of the grade by which it has gone to the upper part from the substrate 
side was prepared. 
5 [0049] Thus, if flow soldering is carried out like the first 
embodiment using the heating means 22 equipped with hood 22b by 
which the sheet -like member 30 was formed in the circumference 
Since hot blast is restricted to the field surrounded by the 
sheet- like member 30 , without escaping from this crevice to external 

10 space and is sprayed on a substrate 11 even when the crevice between 
hood 22b and a substrate 11 is comparatively large, a substrate 
11 can be heated efficiently. Moreover, even if the electronic 
parts 32 which have the height exceeding the crevice between a 
substrate 11 and the sheet -like member 3 0 are arranged on the 

15 substrate 11 , such a sheet-like member 30 can make electronic parts 
32 able to push and deform the sheet -like member 30, and can pass 
through the crevice between a substrate 11 and hood 22b. 
[0050] The electronic parts 32 with a large height size (the 
so-called high back article) are arranged on the substrate 11, 

20 and in order to secure that the high back article 32 may pass through 
the crevice between hood 22b and a substrate 11, the above flow 
soldering device and methods of this embodiment are suitable 
especially when this crevice cannot be made small enough. Although 
the height of electronic parts is comparatively low and it is small 

25 in the crevice between hood 22b and a substrate 11, for example, 
the hot blast which escapes from this crevice outside is a grade 
which does not pose a problem substantially when made to about 
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10 -2 0mm The height of electronic parts is comparatively high and 
it is large in the crevice between hood 22b and a substrate 11, 
for example, when it is necessary to make it about 20 -50mm, the 
hot blast which escapes to this crevice shell exterior cannot be 
disregarded, but the efficiency of heating of the substrate 11 
by the heating means 22 falls . However, securing sufficient crevice 
for the high back article 32 passing by covering the crevice between 
hood 22b and a substrate 11 by the sheet -like member 3 0 according 
to this embodiment, it can prevent that hot blast escapes outside 
and the efficiency of heating of a substrate 11 can be maintained 
highly. 

[0051] In addition, a part of opening of a straightening vane is 
stopped like the second embodiment, and you may make it heat a 
substrate partially also about this embodiment. 

[0052] (Fourth embodiment) The partial outline cross section of 
the flow soldering device of this embodiment is shown in drawing 
6 . This embodiment is replaced in the flow soldering device of 
the first embodiment explained with reference to drawing 1-3 with 
other heating meanses 40 which show drawing 1 and the heating means 
22 of drawing 2 (a) in drawing 6 . 

[0053] The heating means 40 is equipped with ** nozzle 40a which 
breathes out hot blast from delivery (or long and slender) 40b 
of the shape of a slit which covers the width of face of a substrate 
11 and extends in a longitudinal direction as shown in drawing 
6 . The heating means 40 is attached in the upper part of the primary 
jet 7 which is the conveyance line 12 like the first embodiment 
so that a substrate 11 may be immediately heated from an upper 
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surface side upstream. The effective area of delivery 40b may be 
the configuration of a long and slender rectangle of having larger 
width of face than the width of face of a substrate 11, and having 
suitable length (length shorter than the width of face of delivery 
5 4 0b) , it can cover the whole width of face of a substrate 11, and 
can guess hot blast, consequently can heat the whole upper surface 
of a substrate 11 like the above-mentioned first embodiment. 
Moreover, as shown in drawing 6 , as for the effective area of 
delivery 40b, leaning to an upstream is more desirable than the 
10 direction of a perpendicular given from this delivery 40b to the 
conveyance line 12. 

[0054] Even if it uses the flow soldering device of such this 
embodiment, by heating a substrate 11 from an upper surface side, 
flow soldering can be carried out like the first embodiment, and 

15 the same effect as the first embodiment can be done so. 

[0055] (Fifth embodiment) In the flow soldering device of the fourth 
embodiment mentioned above with reference to drawing 6 , this 
embodiment is changed so that a shutter may be prepared before 
the delivery of a heating means. More, as shown in a detail at 

20 drawing 7 and drawing 8 , the shutter 42 is provided before delivery 
40b so that delivery 40b of the heating means 40 may be interrupted 
partially. As shown in drawing 8 , by rotating the screw formula 
mechanism 43 in the position before delivery 40b, this shutter 
42 can be moved along the cross direction (to sense shown by the 

25 ends arrow all over drawing) , and can cover a predetermined field 
among rectangular delivery 40b. 

[0056] If flow soldering is carried out using the above flow 
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soldering devices, like the second embodiment, hot blast will be 
partially sprayed on the upper surface of a substrate 11 , a substrate 
11 can be partially heated from an upper surface side by the heating 
means, and the same effect as the second embodiment can be done 
so. 

[0057] (Embodiment 6) In the flow soldering device of the fourth 
embodiment mentioned above with reference to drawing 6 , this 
embodiment is changed so that one more heating means may be 
established further. In addition to the heating means 40 of the 
primary jet 7 attached above the conveyance line 12 so that a 
substrate 11 might be immediately heated from an upper surface 
side upstream, the flow soldering device of this embodiment shown 
in drawing 9 is further equipped with the heating means 44 of the 
secondary jet 8 attached above the conveyance line 12 so that a 
substrate 11 might be immediately heated from an upper surface 
side upstream. The heating means 44 is also equipped with nozzle 
44a which carries out the regurgitation of the hot blast from 
delivery 44b, and is attached in the upper part of the secondary 
jet 8 which is the conveyance line 12 so that a substrate 11 may 
be immediately heated from an upper surface side upstream. Delivery 
44b may be the rectangular configuration of having larger width 
of face than the width of face of a substrate 11 , and having suitable 
length like delivery 40b, can hit hot blast to the whole upper 
surface of a substrate 11, and can heat a substrate 11. 
[0058] If flow soldering is carried out using the above flow 
soldering devices, since the capacity to heat a substrate 11 will 
improve compared with flow soldering of the fourth embodiment. 
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it is suitable when the heat capacity of a substrate 11 is larger. 
Moreover, according to this embodiment, the temperature fall of 
a substrate after leaving a primary j et until it contacts a secondary 
jet can be made smaller than the case of the fourth embodiment, 
5 and the effect that the defect (for example, generating of a bridge 
etc.) resulting from contact to a secondary jet can be reduced 
can be done so. . 

[0059] In addition, the predetermined field of either of each 
delivery of two nozzles or both sides is interrupted also about 
10 this embodiment, and you may make it heat a substrate partially 
like the fifth embodiment. 

[0060] (Seventh embodiment) In the flow soldering device of the 
fourth embodiment mentioned above with reference to drawing 6, 
this embodiment is changed so that it may have further the sensor 

15 which senses the existence of a substrate . The flow soldering device 
of this embodiment is equipped with the reflected type sensors 
46 and 4 8 located above the conveyance line 12 on the upstream 
and the lower stream of a river of the heating means 40 , respectively 
as shown in drawing 10 . Based on the sensing result of these sensors 

20 46 and 48, ON/OFF (that is, is the regurgitation of the hot blast 
carried out or not?) of the heating means 40 is controlled. If 
a substrate 11 passes the lower part of a sensor 46 and a sensor 
46 more specifically senses the existence of a substrate 11 (for 
example, thing which the downstream edge of a substrate 11 passed 

25 the lower part of a sensor 46, and was changed to the state where 
there is a substrate 11 from the state where there is no sensor 
46 caudad) , the heating means 4 0 will be set to being turned on 
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and will carry out the regurgitation of the hot blast. Then, if 
a substrate 11 has the lower part of the heating means 4 0 conveyed, 
the lower part of a sensor 48 is passed and a sensor 48 senses 
the existence of a substrate 11 (for example, thing which the 
upstream edge of a substrate 11 passed the lower part of a sensor 
48, and the substrate 11 changed from the state of a sensor 48 
of being caudad to the state where there is nothing) , the heating 
means 40 will be set to being turned off and the regurgitation 
of hot blast will be stopped. By this, hot blast will be breathed 
out from the heating means 4 0 after a substrate 11 passes the lower 
part of a sensor 46 until it passes the lower part of a sensor 
48 . 

[0061] Moreover, although the position of a sensor 46 may be fixed, 
as shown, for example in drawing 11 The Y-axis guide rail 50 fixed 
so that it might extend in parallel with the conveyance line 12, 
Cross at the angle of 90 degrees substantially to the Y-axis guide 
rail 50, and the X-axis guide rail 52 in which slide movement of 
on the Y-axis guide rail 50 is possible is used in the state where 
it extended crosswise [ of a substrate 11 ] . By attaching a sensor 
46 possible [ slide movement ] along with the X-axis guide rail 
52, it is desirable to enable movement of a sensor 46 in arbitrary 
positions . According to such a mechanism, the position of the sensor 
46 which senses the existence of a substrate 11 can be suitably 
changed according to width of face, soldering conditions, etc. 
of a substrate 11 , Moreover, also as for a sensor 48, it is desirable 
to enable movement in arbitrary positions according to the same 
mechanism as a sensor 46. 
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[0062] Thus, if flow soldering is carried out using the flow 
soldering device with which two sensors 46 and 48 were formed in 
the upstream and the lower stream of a river of the heating means 
40, respectively Since hot blast is breathed out from the heating 
means 40, **** of hot blast is stopped when other, and it is carried 
out only when **** of hot blast is required after a substrate 11 
passes the lower part of a sensor 46 until it passes the lower 
part of a sensor 48 It is suitable especially when there is little 
processing number of sheets of the substrate around unit time. 
[0063] In addition, in this embodiment, although both sides shall 
be stationed above the conveyance line 12, using a reflected type 
sensor as sensors 46 and 48, you may station either or both sides 
under the conveyance line 12. Moreover, it may replace with the 
reflected type sensors 46 and 48, and one pair of sensors may be 
arranged to the upper and lower sides of the conveyance line 12 
on the upstream and the lower stream of a river of the heating 
means 40 using a penetrated type sensor, respectively. Or although 
two sensors 46 and 48 shall be used in this embodiment, after omitting 
a sensor 48, sensing a substrate 11 only using a sensor 46 and 
turning ON the heating means 40, you may control to turn OFF the 
heating means 40 after progress during a fixed period . 
[0064] Moreover, the feature of this embodiment of controlling 
ON/OFF of a heating means using the sensor which may sense the 
existence of a substrate can also be used combining either of the 
above-mentioned embodiments 1-6. 

[0065] As mentioned above, although mentioned above about some 
embodiments of this invention, it will be understood by this 
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contractor that alterations various in the range which does not 
deviate from this invention do. For example, although what sprays 
hot blast as a heating means in an above-mentioned embodiment, 
and heats a substrate was used, you may make it heat a substrate 
by infrared radiation using an infrared heater etc. 
[0066] 

[Effect of the Invention] According to this invention, it is the 
flow soldering method for joining electronic parts to a substrate 
using solder material, and the device for enforcing the method 
and this method of having been suitable when lead free solder 
material was used as a solder material is offered. Such the flow 
soldering method and device become possible [being able to maintain 
highly the wettability of the solder material at the time of the 
through hole having been got wet, getting wet in the case of using 
lead free solder material as a solder material, and reducing 
effectively the problem that where of a riser is insufficient, 
since a substrate is positively heated from an upper surface side, 
just before supplying the molten solder material to a substrate ] . 
Moreover, the feature of the flow soldering method of this invention 
may be widely applied not only to flow soldering but to other 
soldering methods . 

[Brief Description of the Drawings] 

[Drawing 1] It is the outline cross section of the flow soldering 
device in one embodiment of this invention. 

[Drawing 2] It is a schematic diagram near the heating means of 
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the flow soldering device of drawing 1 , and the outline cross 
section with which drawing 2 (a) met the X-X line of drawing 1 , 
and drawing 2 (b) are the plans of drawing 2 (a) . 
[Drawing 3] It is the graph which shows the temperature profile 
5 of the substrate in the embodiment of drawing 1 . 

[Drawing 4] It is a schematic diagram near the heating means of 
the flow soldering device in another embodiment of this invention, 
and drawing corresponding to drawing 2 (a) in drawing 4 (a) and 

drawing 4 (b) are the plans of drawing 4 (a) . 
10 [Drawing 5] It is a schematic diagram near the heating means of 

the flow soldering device in another embodiment of this invention, 

and drawing corresponding to drawing 2 (a) in drawing 5 (a) and 

drawing 5 (b) are the perspective diagrams of a heating means. 
[Drawing 6] It is the outline fragmentary sectional view of the 
15 flow soldering device in another embodiment of this invention. 
[Drawing 7] It is the outline fragmentary sectional view of the 

flow soldering device in another embodiment of this invention. 
[Drawing 8] It is the perspective diagram which looked at the heating 

means of the flow soldering device in the embodiment of drawing 
20 1_ from the lower part. 

[Drawing 9] It is the outline fragmentary sectional view of the 

flow soldering device in another embodiment of this invention. 
[Drawing 10] It is the outline fragmentary sectional view of the 

flow soldering device in another embodiment of this invention. 
25 [Drawing 11] It is drawing explaining the centering -control 

mechanism of the sensor of the flow soldering device in the 

embodiment of drawing 10 , and drawing 11 (a) is a cross section 
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and drawing 11 (b) is the perspective diagram of drawing 11 (a) . 
[Drawing 12] It is the outline cross section of conventional flow 
soldering device. 

[Drawing 13] It is an enlarged view near [ explaining the flow 
5 soldering method using the flow soldering device of drawing 12 ] 
the through hole, and drawing 13 (a) is drawing when being located 
in the upper part of a jet where a through hole consists of solder 
material, and drawing 13 (b) is drawing showing the state where 
it had fully been got wet by the molten solder material, and it 

10 solidified the through hole. 

[Drawing 14] It is drawing corresponding to drawing 13 (b) , and 
the molten solder material is drawing showing the state where the 
through hole was solidified without fully having been got wet. 
[Description of Notations] 

16 1 Entrance Section 

2 Flux Supplying section 

3 Preheater 

4 Solder Material 

5 Solder Tub 

20 6 Solder Material Supplying section 

7 Primary Jet 

8 Secondary Jet 

9 Outlet Section 

10 Arrow (the Conveyance Direction) 
25 11 Substrate 

12 Conveyance Line 

14 Conveyance Presser Foot Stitch Tongue 
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22 Heating Means 
22a Duct 
22b Hood 

22c Straightening vane 
5 24 Exhaust Air Means 
24a Duct 
24b Hood 

25a, 25b Cooling means 

26 Opening 
10 2 8 Pin (Stoppage Means) 

3 0 Sheet -like Member 

32 Electronic Parts 

40 44 Heating means 

40a, 44a Nozzle 
15 40b, 44b Delivery 

42 Shutter 

43 Screw Formula Mechanism 
46 48 Sensor 

50 Y-axis Guide Rail 
20 52 X-axis Guide Rail 

Abstract: 

PROBLEM TO BE SOLVED: To provide a flow soldering method of bonding 
25 electronic components to a substrate using a solder material, the 
method being suited for soldering with use of a lead- free solder 
material . 
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SOLUTION: The flow soldering method of bonding electronic 
components to a substrate, using a solder material, comprises a 
process for heating a preheated substrate (11) from the upside 
of the substrate (11) using a heating means (22) ; and supplying 
a molten solder material (4) , to the substrate from its downside 
in the form of a jet flow of the material (4), with the solder 
material (4) contacted to the substrate (11) within a specified 
time, e.g. 3 to 5 seconds after starting heating the substrate, 
using the heating means (22) . 



41 



- ^ I / 

^ ~ r2 - ' 



L_^. . ^p.. „r-. — f t ' 

(19)H*HW»«* (JP) 02) ^ H # 1^ ^ ^ (A) 



or 



#^2002-204060 
(P2002 -204060A) 
(43)i;^H B 7 ^ 19 B (2002. 7. 19) 



(BDInta.^ . 






F I 






HO 5K 


3/34 


5 0 6 


HO 5K 


3/34 5 0 6 B 


4E080 










5 0 6K 


6E3 1 9 


B2 3K 


1/00 


3 3 0 


B23K 


1/00 3 3 0 E 






1/08 


3 20 




1/08 3 2 02 






3/04 






3/04 X 










mg^oms oL (^ 13 jo 








WH2001 - 1 17( P2001 - 117) 


(TDWKA 


000005821 
















/nn\ til IM ft 




-^JEElSq^ 1 M 4 B (2001. 1.4) 












(72)|6M# 


































(72)36M« 


































(74)^^A 


100062144 












#a!± #aj (^f.2«) 















(54) B8w©«»] tt^«#w*ft*J:r/7P-tt^«w^^«ll 



(57) immi 

(a:l.).Sr, *D5Kl^& (2 2) Sr^v^T, (1 1) 
«±Efi);l»?>jglc:*nlKSl,. ^§HLfc«:^^*ti|s^ (4) * 

tt. mm^Wt. (2 2) S:IBV^TS« (1 1) 4rMlc*ti 
ir, HA.fc-«-i|Ef (4) <SrS« (11) li95«*$-arT^#& 




1 

Jim. isxif (b) mm\^t:.n/utd^n^mm(nmm 

x-^oT. XS (a) {;iJ:t)J!jn^^^^ffii.>TS>E^M 

^^^i^m&^ijm-r^nm. ^xxi (b) mmt^tcn 

tcw^-r^xax-feo-c. xm (a) \:ix^mm^m^ 

my^^xmm.^mmi^p^it>xt^hm&(D^mp^\cr±Ajtiu- 

$^^mm\:imf&^^xm^T^j:n^^t^:^^o 

im^^S] XS (a) Xa (b) \ZXr)^t/uti 

um^mm^mm^itx\^^^m\z^ m^<r>mimm(r>u 

[ft 6 ] ijm^mt>mm(D±m(Dm^(Dm^(r>^ 

[is*:^8] nA.tdiiw^m\^<xm'¥'^'&^&mizm 
^-r^^a-n/utdnir^mx^ox^ 

(7:^mmxmm\:im'^i-^\'tA.tdum^'^nt^mx,. m 

m^(omm^Xs n/utdu^^mmzi^m^'^^jz^\^ 
[i»*^9] i^A^tdunm^mK nAyfdum:iik 

Bo 



(2) . 2 00 2- 204060 

2 

01 . i^/utdU^m'^mK i^/^tdUf^i:! 

i»:mm^xtf2iszmm(ommxmmmit^u mmmm 

ir^:^i^\z:i6\,^XTmzmi(om:S<omSi^x\ iis^m 

fi^h. m9^^-r^:^\^\:i^\^^xTm\zm2(Dm^(D^m 
^x\ 2iikmm^mmzmm$^^x^\:^^m^^^s 

1 o<7)v>-fndMc:ie«^(7)$iB. 

im^m 1 2 ] mm^^r^ m^mcDmtKDi^^ ^mwi 

Bo . 

20 if5ft^8-l oov>-m75)Mcfs^o3g@o 

Iff 1 5 1 nA.rdum^^:^ v -n^fcWMx-fe . 

[^9^<^P^^^I5iP>^l - 
[0 0 0 1 1 

xm^i^^&^^^^&mcm^'t^tLibiDz^n-i^t/utdH 

[00 0 21 

mm(Dmm] m^m^mm(Dmm\zis^>x. m 

30 i^^^a^£t*^mmzm^'r^i-o(Dyj^^tLx.mm\^ 
tcnAyfdU'^^m^(Dmmxm\^^^y a-i^A,tdHi^:^ 
; mi>^'^nx\^^>^ z(Dz^U'-n/^tdHn:^mn. 

^\•t/^JtduPtt^h^&^mm\^mmt^x&mz\^A^fdu 

[0 0 0 31 121 1 2^#e8,L.T. i^*P(o:^felCcl:oT;^ 

40 lc:g£B$;h.^c:/y v vmm^}d<nW^i i (m^^fPa^p* 
fiiai 2{Clgl^-^-f) ^y^:i—\thfd^\r^W^ OjrA 

^»^Ri7 0(7):^fi5i(c:ttlagI5 6 9-— ^5tg^x^«Wlc:S5ill 

mwii ^.^nm^yt. ss7i^ 

PfW^^baeil^m (BlTj^iir-f) x%m\^. m^^^7 0 

[00 0 41 Ct^cJ: 9lCL-C3gB6 0(DF^95^ApSB6 
l^^e^mPgpe 9--f^*tTmiil$tu5StK7 Hi. * 

50 -r.W^y^ii^l 2(r>T:f3\z,{^m.'t^yvy^:^^m% 



3 

(0-7yy^:^mmx.mt. Stgi::?f^i?S;$n/c7 > K (IP 
[0 0 0 5] S«7 :7 7 5/i5^^W^aJ6 2 J; 19 t 

:7 7 ^ ^ CO 5 'ib^S/cCffi^3S'J^5>^^^k ^ 6 C ^ Vj: <if 

[0 G 0 6] ^V^T. S^7 inm^9^'^7 2{Cfp^o 

5 miSSe 7^xxf2ikmMe 8 tmm,7 i (otM'J 

4Ji. mi 3 (a) \c^'rx^\^. S«7 itcji^^sn 
yh^^yv^—AM—Vu 7.2(^1^^^, S^S7 1 (D'_h©iSiJd^e>;^ 

(Dv - h'7 4 t(Dm(Dm^^m^^ m^7 KDTmm^^ 
mi^tin/utmne 4iiMS<g:T»-J: *?®@lt. mi . 

3 (h) {Z7jki-^^fj:j^:!i)^^^i';^y^Uy\>7S^m 
CC1T\ 12fe«!ijffi6 7|i. StS7 KdJi^^^tt 
^7^K7 5 (^>'K7 5(1. ;:^yv— At>-/V'7 2 0^aa 
^t/tcK^/l-— 7}^— /U'7 2^^i9{StpS^7 l(D±m 40 

4^^^ Us -7^ Uy 7 8(Dm^&;t^tctb<Di^<r)X 
[0 0 0 7] C(^J:7trLX#e>ti'3tSffi7 Hi. -?:co 

A.fc#tt:&ffi;cJ;oTmi^l?l5p^p;0^S«7 1 Idfi^fcf^it 
[0 0 0 81 50 



200 2-204060 

4 

S n - P b ^^e^t,A^fdum^SBcmzm^^htix\^^^o 
Lid^L. s n-p b^fi^7^'*^•^|s^^w^^n6S&^i. 

[0 0 0 9] L/i^U. *lCt^3S(^S n - P b^HA>yt:*t 
^Sfcoft^:? Id, -Pixies n -C u^;^fcJiS n -A g - 

c nm^n^j:^<D^:7 V -(Dn/utmn^m^^x.. 

^n^t. mi 4 ld;^-r J: 5 (w. ^^/W— tJs— /P7 2<i:y 
- K7 4 <bcora(7)SRi^sra^fiA>fc*t1sf.6 4;5S+5j^|c:M 

t^ffiS^. s«7 i<^«-e*5j:a^mT-SRp"p7 3<^)1^>fx 
t.^fe#-r^ 1^ s n - p b ^^i^fct^3|s^^ffi 

[0010] :^^mn±m(o^i^^(Dmm^M^'r-<< ^j: 

.$tLfct>cor*^t)> *%5^t?)g«*:i. liA/^•«•*^^^fflv^ 

xm'¥'^^f.^mm:im^'t^tLi!b(D:7 a-n/^tdHifJj 

&xihox. nA^tduntvxi&^v-i'^/ufdun^m 

[0011] 

60 V —nAyfd^n(Dm^^n. S n-P b^fiAyfc 
[0 0 12] :*:^0^(^loO^g(CiaV>T*i. {lA./c*t. 



5 

tt^-r-sxsx'fcoT. Jim (a) \zx^m^^^i:m 
[0 0 13] mmnyv 

l~35>ffli-J:oT^^|C^^$ttXV>7to L/)^ 

a (a) (DMm^^^m\^^^Mm\cj:<^xmm^^^n 

mm^. nA.fdun^mm\^m^^^^m^w^t\^xh 30 
j:v>;6s. nA.tm^^mmcmM^i±i>t^^xmi^x 

[0 0 15] n/utmrnK i^mm^xxf2}k^mm 
(ommxmm^Lm^^ti^Wf^iat^ xa (a) (Dmm 

\zi^±Lxi,x\^^tK ii[kmm^mm::mm^^^t^ 
^xmi-fxx<. ^fcmm\^±i}kmmmm^hmti 

mm.%:mm\:ii^m^^^m^rcnm^m^xmnx i,. 40 

u m(D)}m^&i^m\^>xmm^mimm iz<o^^ 

\^thibx/)^bm^(^^m\^ia-tAytdum^hf^^ 211km 
iim^^^m\^^xmj^^nmumi.t^^i^bx/}^h 2i»:mx 
(a) tp^ic. mm^mm^rircm^^^at)\ ^^kdm 



#112 002-204060 

.6 

3-5#-C3b!9#So 

[0 0 16] *^0^co>^a-fl^/d#tt;^&{::4BV^T 
(a) tc:J:!9«A.fc«-*^fi:^M-r'6fr;0^e>ADl^,$tLMi6 
- ^ -T-iF^S^-t- 6 fcft cot* 5fe<7)*fel::lt-<T S5 < o T 

i::. 0-5 0^SS^$tL#6o Z(DX^\zmm^tir:L 

mm(o±mm<Dmmn. xa (b) ic:*b%^TSffi<!rg^«4 
fi. jiisxa (a) ±mxm (b) i;ij:i9(^Ayfc*t 

loo 1 7] f^. *:§^aiSSrjli:T. rs«co_h®fflil<7) 
[0 0 18] S«<£rJiin#j75^?>*DfRii-6JiiaJ!JD^ft^l5:lc: 

\^^^zt?^^x^^^ ^tc^ ^mm(D:^mz^\^^xn. ± 
'm^m^^^m\^^x. &m(D±m±i^^Mm'r^x 5 \^. 

[0 0 1 9] :^mm(o±m'y ^-nA.rdHi,f:^mc^if . 

m^^p"p^sSl:lf^^/c#^t-r6*•fex^or : (a) 
m^^^^m^xm^(Dmimmi^^h<i^^j:< th^^^ 

t^SSSrJlJDf^t-'SXS ; *3j:t/ (b) ^HB Ufcfi^/c«• 
-t-^jinxhox. xa (a) \cxDmm^^^m\^^x 
mm^mm{.ithf!bxf)^hm^(Dmm^\atA.-fdun^m 

rnx,^. mim}tmm<D±wax^fo . m2mnm^(DT 



(5) 



2002-20 4060 



±^(07^-nA.fcHn:fjmtwim<o^^m^mi. 

[0 0 2 0] *:^eg(7)JSAyfc#Jt:3^&|:iol/>Tt. 
. (a) (b) lc:J:^9fl^fc«-3^^S^^cg^M$: 

^v^^Dm-r^x,b\z.i.xh. fc6v>«. mm(o±m(D 
m^<DmML(o^^%^^\:ii}m'rh^b^:i\.x%^y.\ 

■LO 0 2 11 :*:^B^(OJ!|-jgjJ(0^g(;:j;;^f^^ 

\z,m'^xTm^mM(DiEmp^x\. nA.td:u^^mmic^ 
[0 0 2 2] - - ijm^m^^^m^$:^{zmmL 
x(Dm(D ^m-&<omm].\t. mm^m.w^thtz.m'=Fn^a 

X^^Ztr^ttf-^L<. ^J;t*^0-5 0 Omm. 
^ L< fi0~3 0 OmmT-fo9#-5o *fc.^^#^ 

*&«F|5«c:#?£-r6®ij! Lfc^i^7^c^t^•i|sf/^ .if^;6^^et?-5SIRtc: 

[0 0 2 3] -<D^ t>^jt^^m(Dmmi^. ±m:^mm(o 

t\.x§&'7v-\-±/ufduni:m^^^m^[z^ mti±7^^^ 
[0 0 2 4] ^¥^m{::i6h^xmmzm^^ti^nA.fdu 



8 



t^tixi,J:\,\ 

[0 0 2 5] iikmi^^jzif2i^kmd^(owmxn 
/^rdun^mm::mi^'r^m^. \tA.tdunmf^mK 
n/utdun^ 1 ikmmisj:xf2»:mm(Dmmx£mzm 

L< . >6SJx.rf0-5 0 Omm. X itf-^ L < \t 
O'-'S 0 OmmXfe t)#-5o 

[0 0 2 6] *fcC(?DS>a^. ;!JDf^^©^2o<b Z.tl 

bmm^^%:. i9:mm(Dm<±m\zxmm^mmi'^ 

tdnx/£<^ ii^mm^xxj^2i(km'Si(Dm<'±m\zxm 

i^ A^tdttn^ 1 ^^P&«*5 J: Ot2 ^Pgi?gc^?^ST'S4R{C'^ 

M\zm2<Dmm<^mmp^x^ 2»:mm^mm\zmf^^'^ 

j^o&^^^\zmmi.p^ib^iiLm^^h. inkm^^mm 
.{zmm^^^&m^x<om(D ^mi(Dm^(Dmmj 
mn(Dmm^m{zj:y)m^^^\zmm\^i^)!b^imA^ 
2iikmm^mmzmm^'^^itLm^x(Dm(D r^2 

■rtii.mmzmm^tit^im'F^^^T^tK mm^m\zj:^m 
mzX'oxmm^^^iffj:\.^m&xh^zt7:fm^i. 

«xl^0'-5 0 Omm. J; !9 if ^ L < li 0 - 3 0 0 

mm-c*)t)#6o mm^^ii^mm^mtixfi^h2^mm 

tmrn-t^^xtDrnxn. -^mznm&^ijmL^j:\.^ 

X. ^mm^zxti}-!. ±m(Dx^fm^\ziu^x. 2* 

[0 0 2 7] ^^mzmm^ti^mm^mtLxrt. m 
^^v^#6o x^Mi^mzn. i-^(Dmm^^tLx. 

m^^H^y- h'xhox^ mm<Dm\zK-:>xm^-f'^ 
wmi:i/)^^mm^mm't'^y-F^m\^^m^^ z(dwj 

y- v<r>m\&u\zm7L^:z>itm'^ lv^ .$>-5v^«. m 



. 



(6) 



;^jD^^^r*fc6y x/i^cT^Dtaip (in 

[0 0 2 8] *DlR-^■-<^#S«a5S^^S;5S:*c#v^S^^;l 

[0 0 2 91 L;ivu/^;iS^;t:^^(O3gH«Jtiec0J: 5>i 
[0 0 3 0] Ji^(Z)J: ^/^;$:^PJc:o:;^^fe^oJ:U?i^^aJ:i^/^ 

■rnt. \tAjfmmt\^x. mx.^. sn-cu^. s 

n— Ag-Cu^, Sn— Ag^. Sn— Ag— Bi 20 
:fc^J:t/Sn-Ag-B i -Cu^/£<h'(7:)4&7y — « 

[0 0 3 1] :^mm\z.mm'^wj:mm^\t. m:^iif.. m. 

[0 0 3 2] 

-rSc 40 
[0 0 3 3] 1 ) ^'mmWi^^yi^'^ ^ - 

:^mmmm(Dy ^'-itA.tdi^^rmm2 oj^. mi 2<^# 
mt^m2 2^^hi±m^titcmm^mB\\^xm^-r^wfs. 

[0 0 3 4] ^^(Dmm:2 0 (i/ aSfig:?^!^] 1 o {:l^\^^x 

»ffl^) x^Tm,^tLi't^(Dj&m\:ix. mmy-^^i 2 so 



2002-204060 



10 



izm^tixjf^m^tifcm^ 1 1 ^^>/^ < ^ 
mmm^^tif^iDhfDxm . x^nm\atm2 (a) 
(r^i- J: pid. mm.i:m'rtcisb(D^^ h 2 2 a ^^j^ 

h 2 2 a i:ig^^tt/cy^— K2 2 b K22bCO 
g^ap;::]^'9#*te>tifc:SSEtS2 2 c <!r^<l;t'5o 

ffi2 2 c \znmik(DmQ^2 eii^mfi-rhtix. mu^2 
6^mcx^tm^ti^mM(omti(o\^^i:mwu ^ 

(D\^^^mm^2 2 cC0®rtX*^-|Ci-5o S«tS2 2 

xm^-r^ztfi^x^^o :i:iX\ ^^^fc^^J^4^ ix^ 

mm.7^xv^2ikmi&8<Dmmxmmi i{:im^-r^^t 
A^rmm^mu e ft. mm^^m 2 2 »c j: 19 stE 1 1 

c^g§Mf^X\ ^];trf 0 — 5 0 0mm. $?^U<fi:0'-3 

0 0 mmf^T% 1 ?SkPa2« 7 1 1 l-^M^*^^ ct 5 

[0 0 3 5] ±tc^ 7— K2 2bH. 1112 (b) tiZl^t* 

S«i i<^*SWi J:t) t:'c#VM|iSW2^*U 
Sffil lcoilii^#:(c:j:oT (!g)2 (b) lc#4i®^#LT 

f|&m^^T-5C<i:;ii5X^^o 1 1 ft. 
^Hll 0(D:^\^{zm^^tiXy— K2 2 b(r)T*"^iiia 

•r5<^r\ s^si i(oim^m^K^xmm^hx^:Lt 
m^i i(D±m±i^^tm-r^^zt^^^x^ - 

6o i^. 1^2 (b) Xfi:7- K2 2 b(?5S$L 2?5^S« 

1 KD^^ L iJ:r)i,:k^\^^m^^7fk\^x\^^^7(iK 

0^{tCntwPg^$H-f. :7- K2 2 bCOrpSWg^eJ^S^gl 

1 (Dmw 1 J: t) t>:^^tttbf^. 7— K2 2 b<DS^ L 2 
[0 0 3 6] :7~- K2 2 h(DTf^tm^l 1 ^ CO^Fp^ 

^^1 1 icgSB^ttfcm^gR^pl 6<^)ii5^ J; h± 
#^t;^^♦^J:V^;^5. t5ijx.f^.^l 0 — 5 0 mmXfe^ C d: 
»^Lu>o ;icoj:5>'^*n^^iS2 2tci!9. mitw^-T 
J: ^Wi 0(?D;^f6){i^i^^^ VI 2 (HI^Iw-,^ 
^i^l::T^-r) t^f&oXfigiH^ti'^StSl l/iiN l»:m 

0 0mm^^(D{4g) ;^^^:&0^ U&i^ e>n>5o 
[0 0 3 7] ^fc. m^^^2 An.^V \i-^-3 t 

nA^tdms t(Dm\zmx,htis m2 (a) {w^-t-<t5t- 

^i5^ h 2 4 a .h. h 2 4 a <biSje$ tLfc:7— K2 4 

b<h^^;t. J[jnflft#^2 2;i>Jb?^#tB^tL5^m<^i/^ 
h 2 4 a ^il CXm^l-r^^ m^^^ 2 4{ZX^ $ 
tufcfKUILft. »^U<fl^t/i$^i5^ h 2 2 a;ii^P>?fe§W'r 
J: plcti^^tt^o ::t^»^^^2 4fi*:^0^lcje> 

S^^^I&2'4Srll;i-5Ci:;d5»*Ll.\ 
[00 3 8] JEtr. *:|l56?J^ffifiO >^ o -«Ayfc#(t3SB 



11 

2 0 fi. n/utduf^m^^ 6 (Drm^ixm^ 1 1 ^^^p 

J: ^^cC^'r v/.c^'(;??^a]^^2 5 a^XtJ^2 5 b ^Oix. 
[0 0 3 9] J^T. r<7)i: 9^c^^D-|^^fc:#ttSla2 

[0 04 0] m^ifPp^p (n 1 dm^F-^-f) ti^m^<oiiLm 

fc#tt^g2 oi:i#t*&-r-5.o if:i/APg|5i 

jei^^mPSl59(Cfpl;5i>5«&i3l7-Y>l 2tC#eoT^B31 0 

mmi Komm^^mmiM 4 W2 (a) isxv^ 
m2 (b) ^#.^<^c^) x-«itL. :i<Dmm}M 4^ 

[0 0 4 1] AP^l/O^^Aofc^«l Ifi^-f. ^^^315 
iXi5'>^;^|5^:rfJ$tL6o t^. ^ ^ y ^ ^^^^^2\:i\^:^^ 

^^2 2(OT:^{::mmi^H^t. mm^^2 2{zx ^m 
mii^i^nx. m2 (b) \zmm^ni.x^-rmm{^ 
mm. m^i-£m 150—35 ox:(d^p^ mittf^^. 
ff^i.<nmm:ff^) ^mmfmmx^x^H^fx. stg 
* 1 1 ^-±mm^^hmm^ti^o »^ l< stgi 100 

xu'A:;tmn4(Dmi.^Bmum(omM\cfj:^ x ^{^imm. 
ii^mm-r^^ Mm:^^2 2x^^^m^ti^^m 

SN^^^2 4ICJ: '£^m\zjt^cxm^(D 
tM^\ci)m^ti. i^m^^2 2\zm(t>t}.xn^m^ti^ 

19. mM^iB}ui^^j:\^^m^\:i^-^xmm^i^(Dmmm^ 

2{zx^im^ttfcmmiit^^izTm^mmi^ti. « 

2^ktfiffi8co?l^ST-£«l l(?DT®tde»:Slft4LX. It 

^fctt■^s^4;^ssffil it;itt«&$ttT#«-r6o 

*^4;55'H-«LfcS451 1 »^L<HJ^^P¥ 
^2 5 a*^J:t/2 5 h\cj: ^i^m^tiX^ ti^a^9A^h 

[0 0 4 2] i-D(DmtLx. mmi 1 



(7) #§12 0 0 2-2 0 4 0 60 

12 

[0 0 4 3] ms^^mi^x. m&i ifi^yv 
.3(DTmmk^(7^±:^^mm'r,^&m p i t-i±. i 

1 <7)T®flJ<^?MJST L p*t. 0-- 1 1 Ot:i: 

t) . a« 1 1 <o±Mij(7)^^Tu p Tmm(Dum 
m-r^t. s«i ioJi®<ffl</)«tffi;55s*jw±#uM 
■r^MS^ (»,STM>5'^e>s«i i<7)±®<8»j</)^a^T 

wt7^>mm'rh{<Lmp 3:^xii^iE^r i^^{zm'r^o t 
bT. ffiB p 3 -cs« 1 1 60T®t- 1 ]?:«aE 7 t^mm-r 
20 ^i:. s^i 1 (^T®{a'j(^fM^fi. m^i 1 t^ur 
1.^6 1 ^fepgijit 7 <Dum. mhmm^m(DnAyrdiin4<D 
mm(Dm^ m^^'^m2 5 0-2 5 st:) tmmm^m 

mM7 t^mti^iicMP 4^m^*^t. mmi i(^±m 

IS 2 2 {zx^mm 1 1 <o^DflftJi. StS 1 1 1- 1 »:Ptiffi 

30 JiM(i</)t:'->^M;gTuc^"- \^<nnA^tcun(D 
mmii(D±mm(r>um^±^^^^zt\zx^x. 1 

7 (7D?f^^r-^^ ^ n/cli WW 4 /ii^ ;^ 4^ - 

«cj:t)SSi i^:i?lc:j!jpSiLi^j?)-5ffia^-?>. inkmi^ 
7^S«1 ltc:g|«4$ii:^{4@^r-(7)raco£§^) » 
^ L< ttO — S 0 0mm. J: 19 jff^ b < « 0 - 3 0 0 m 
40 mT'fel9#. ffigP 2?i^^^iSP 3{-^^^"Ct-^i"'5 

^r«i mh. mm^^2 2{zj:y)mmi i<Dmm>mif^ 
mM-r^^x(Dmm) fi. 0iji:f^.%2 50-^35 ox^<d 

Mm(^^^^m 1 ~ 2 m -3 (7Djl.fi:TS;E l 1 (CP^##tt 

[004 4] :^mmmm\^xti\r£^ mmLtznA^tdun 

(omtii^i:^<mmx^. mat/ufduntLxmyv 
50 -itA,fdfmi:m\^^^m^(r)mti±t)> t) 



13 

[0 04 5] immmm 2 ) >i^mmmm^. mmmm 1 

^L7^:tOT-^6o 13 4 (a) tc^-TJ: 

5 Iw. Sd^tS 2 2c IC^tt f.ix/c«^(7)M q 2 6 (7) 5 
— ^?i5C0^pa?(D;^<^h:''>2 8T*^ah-r6. \fl^2S 

rc7)S?f(S^±#JlCLTJ£Sn$rr^PSl5 2 6<D'K\z,nK\^X 

liam;55K^pgl5^iiigL/^i>i; 9t-T*t: te;^r. g^jh^ 
n/.evHtfc(^g|pa57ii>^Hf?ajiL;5so^#tii$ti6o i^. P^ifc 

[0 0 4 6] C i^f^MSco®V^m^tR^"p 1 8 

iS-f ^ffl*!c<^Ji:^{;iffi®-r 5 §^ pgP26^t:':x2 8 xm 

A^tiHk-f^'mm-t^t^ mmtmmi i\z.\^h^x^ m 

t) . JJDlRi^© 2 2 iCct 19 S« 1 1 ^Ji®i^J^^P>S|55^ 

[0 0 4 7] ]^j.±.(o^o^£^mmmm(^y^-nA^fdH 

i£g|6<j /c o T JUD^ $ n C ^ U < V ^ 

®fiff^'f*m^a5p"p 1 8;^Siiif-t^®Sc<7)_h^rlrfe^r?iP 
2 6 ^ t:-> 2 8 X'E^Jh UX. ISm^SP«"«|r^m;2iSi;g^ 

[0 0 4 8] 3 ) ^mmmmi-t. mmmm i 

i: t}!^*^!::?!. (gI5 (a) *5j:t/g)5 (b) Ic^-f 
ft. :7— K2 2 b irSffii 1 ^orBlco^r«1;0^^<^ilia«^ 

[0 0 4 9] z(DXo\zi^-hV^^usoi}^mm\^nn 



(8) #^ 2002-204060 

14 

htitiy- K 2 2 b ^<ix.'5J!JD^^IS 2 2 ^ffiV^X. H 
; :7-K2 2 b <^Stgl 1 ^(75^T0^;O^'ttt«^6<j:^cti/^:^'g^r* 

^usoxm-^tiitmm^mR^tixmmi i jwBfc## 

hi^glJW'S 0<i:(Dg^TBTS:S;t5iB$^W-r6mi^Sl5 
n°p3 2;&SS^1 lJ^t-g£g$;jxXV>Tt). m-^g[5D°p3.2 
10 ;5->- h«gn*t3 O^fflLT^?!^^-^:. S^l 1 ^:7- 

K2 2 b t(Dmm^mm'r^:Lt^^x^^o 

[00 5 0] ^±(o J: 9 ^£^mmMWi<^ -7 o -fi Ay7t*# 
— K 2 2 b irSffi 1 1 t (0|i®FBl^ii5WgPp°p 3 2 L 
:7-K2 2 b tStSl l.i:<^E^T«1<^/h$<. ^JxilX^l 

0-2 omm\zx^^m^\a'±. mmmf^^h^^^m^f 

r^^^t^<. M^f^^2 0-5 OmmlC-r-Sig^^SjSSfc-S 

J!)n^^l^2 2tc:J:6S^l 1 (7)j!jDl^(7)^^;55>(g-p-^e. 
b;6^L. ^llJfeJ^^tc^iittf'f. :7- K2 2 b <bStSl 1 

a5p°p 3 2 TJ^ilig-r 6 C>l^+:^/«^|JSfBl^m{^ Loo. fjft® 

30 [0 0 5 1 ] isi. :^mm^m^^<^^^xh. mMj^m2t 

^n^t'^'Jt' y i^t 1.x h i'vX"*"'" " " ■ " ' " ' " 
[0 0 5 2] (mmmm4) :^mmmm<Dyti-n/wti 

it. mi-3^^mi.xmmi^tcmmmmi<7)yu-i,t 
Ay^'#^t^et-*5v^x. mi^xxfm2' (a) (omm^ 

^2 2 t:. I§l6{C7j^i-MOJ!JDfR^©4 0 L t> «^ 

[0 0 5 3] *0^^^4O«. ia6lc:^'rJ:5t:i. S« 
40 1 icoitigi;ii:oTS^;^rSiiw^^Ef 6>^y/5/ hiK<^ 

fc:f^S«B:i:l>) P±tti P 4 0 b ;?)^e)fl?im<l:0±tli-r'5 7 X/l^ 4 
Oa$r{i;t6o *P^^S40fl. ^i** 7 (7)iSC-h« 

. iwTStg 1 1 ^±mmt)^hmm:'r^'X o tc. mmif^m i 
P4 0 bcog8p®fi, m^i^mm.! i(Dmx^±tv^m 

(i!tmP4 0 be^)l|iJ;!9MV^S$) 
50 P±tB P 4 0 b (30^ P ffifi . 6 tc^-f J; 5 Kfl± 



15 

[0 0 5 4] ^(DXofj::$:mMmm(Dyti-n/utzHn 

[0 0 5 5] mmmm5) :^mmmmi't^ me^^m 
5 Mm^wc4 o(DP£ttip 4 0b ^^^m^ 

Qi:ttiP.4 0 b (D^m<DitLmX^>^^m4 3 ^lH]K$-fr 

[0 0 5 6] ±^(D^o^<i::^^-n/utdHnmm^m\^^ 

[0 0 5 7] imm^m e ) m e ^^m 

iikmm7<Dm.<'±m:ixmmi i%:±mmh^^i}\\ 
^^^4 oi,zM:^x. 2iikmm8<Dm,<'±mzxm^i 
^ ^ Hn btinit3um:^wc4^4-^mzm^^o )3m^m 4 

4t>^fc. ^jE^P±WP 4 4 b/ei^^P±tti-r'5y X/V'4 4 

^^^*o»ii-5J; 5l-a5ig^-r 2<D±:^\:i^K^i^\-fb 
tlSo ti:tbP4 4b«. PiitBP 4 0 b <i:P^J:i. fiSJ;tt^ 

[0 0 5 8] _hlE(7)J:^/^:7□-fl^fc'#^t^g<^ffiv> 

^fc. :^mmnmizxti^^. i^mm,^mtix^^h2iik 

[0 0 5 9] fSj, *:||JSJF^ffi{;ioV^-Ct> 2o<^y X/KTD 
#B±mPCQV^i*tt;5^^fc«^:;^<D^^C0Mfl8^i£oT. 



(9) 2002-204060 

. [0 0 6 0] immmm 7 ) :^mmmmn. m e ^^m 

. mio {ZTT-rx ^.ic, '^tit'tLmm^^4 0 (D±m 
isxv^Tm\zxmm9^ :y 1 2(D±:^{ziiLm'r^Rktm 

■ ir>-t^4 6*Dj:r/4 8 ^ffix-So C(;o-lr>'f-4 6i5J:t/ 

10 4 8(Om^^^\zm^^^XM^^^4 0(7)ON/OFF 

4 6;ii5g|gi i (D^m^ m^^m^\ KDrmmi^u 

a5Sir>f-4^6C0TSr<^5l3lLT. St£ 1 1^^-^ 1^-^4 6 

-r^t. mm^^4 or-oNtfj:^xmm.^^m^^o 
^(^Wi. stRi imm^m4 0(DT:^^m.m^ti. ir 

>i^4 8 (7)T:^^iliiU-Cir:/1^4 S^^StSl K^W^i 
^ («ajx.f^S«l loJtaEffllJ«sa5;55ir>-f-4 BooT:^^ 
20 aljSLT. Sffil l;i5^r>'i^4 8(7)T*{^ffi5t^li;6^'b 

t^oFF tti:^xmm(o^t^^»±'r^. mrcj:?); 

l;5^ir V1^4 6 coT;^^3l3^ Lr;5^e»ir 4 8 
[0 0 6 1] ^fc. ir>'ih4 6 (0>fi:gfiS:^$tt-CV^T 
0^. Ytt;if-r Kt--/V/5 0«C*fLT|gSWtC9 OSO 

30 f^mx^^x^^ mwLi i(om:^\^\zm^\^tL^^xYm 

--/^5 2 t^ffiv>, xi*;?f-r KU--7U5 2twf^or^7 
- K^ib^tg(c^r >i^4 6^^»9#*t6^cb(cj;or. 

'tr>'1^4 6€:^iS(;)ffig{c^l!jpr«e-^-r^Ci:^W^ L 

t'izjir.cxm'Bim^'r^ztr^x^^o i^tz. irvi^4 

40 [0 0 6 2] • 9 2 0(7)-t>'i^4 6.ioctt>*4 8 

vi^4 8c^T::^^3li^-r6^T*cor«^. ;|jp^^l&4 0;?)^^ 

[0 0 6 3] f^. :^mmmm\z:j^^^xn. ^>"i'4 6^ 
50 j:t/4 8 1 vxK^m'^i^'^^m\^\ M::^^mm9^> 



(10) 

17 ■ 

fc. ^^m±>'^4 6^^rj4 8\zrtx,x^ aji^irv- 

*5J:r/4 8^ffiV>5t3(D(i: Lfc;5^ ir>ih4 8 ^^PJ& L 
T-ir >ih 4 6 (7);^^^ V S;K 1 1 ^iS^ LTJIJD^^^ 
4 0^ONlwLfc^. -^ffliraSi§^»c:tlD«i^a4 
OFFtc-r5c}:9(:i^J^bTt)J:v\ lO 
[0 0 6 4] ^fc. S«co;t^S^i^^L4t^irVi^^^ 

[0 0 6 5] JI^Ji. *^l!^<^V><o;5^(?D|lifi?|^ffi(;:oV> 

m(Dmmmm\z^^^xmm^^t i^x^m^^^nn 
xm^^i)m'r^i,(o^m\i^t:itK rn^rn^-^-^^^ 
%:m\^^x^^m\zx r> mm^i}m'r^ xb\z\^xhx, 20 

[0 0 6 6 1 

[0 2] Ig| 1 0:7 D Ay/c#JtiSB(^^DfSi^©:ift» 

COtaSSISlT*^ t) . (g]2 (a) figl 1 (7)X-Xj^{Cfp^oyc 40 
^BS^SIS. (§12 (b) Ji(g]2 (a) tn_bSiaX*fe5o 

[El 3 1 1 co^jte?i^^(c^ott'5.£«coja^:7^c2 :7r 
[[§141 5 lo(7)^^s?g^^c:^o^t6:7^- 

(a) «ig2 (a) 04 (b) «li|4 

(a) (D^M^X-hh, 

[HIS] *M0>^cot> 9 lO(7)||J£?l^^tCiott'5>^n-- 
(a) ^132 (a) iwm-r-Sia. 05 (b) \^tm^ 50 



l^gi 200 2~20406a 

^(ojt^wmx^h. 

[0 8 1 0 7 (onrnMrnz^^^ ^yu -«^/cf+^t^ 
: [0 9 ] :!ffwn(om(DmMMm^^n -n/utc 

fdH^mm(Dm^^^m®mxh^o 

[011] mio(DmMmm\^^i^^y^-^^/^tiH 
nmm(D±>'-^(r)itmmmmm^mm'r^mx^ox. 
011 (a) nmmm. 011 (b) nmi i ia) (d 
^«0-efc6o 

[0 1 2 ] v^^<oy u-'nAyrdH^rms(r>m6«rmm 

[013] 01 2(Dyv2—nAyfdHnms^FB\^^^y 

0T**)I9. 013 (a) ^/l— z}^— ylx^^^fl/ufcW^ 

;{)^e>^6P*«o±:*rW4@-rsi:#o0'Cfc!9. 013 

[014] 013 (b) \cMJt^-r^mx^v. mmi^ 

1 APgP 

2 yy-^^:^mi&n 

3 fc— ^ — 

4 nA^tdun 

5. ~r~^- : 

7 1 gcRi^J^ 

8 . 2 »:i!gi5^ 

1 0 (»ill::^fpi) 
1 1 ss . 
1 2 mmy-f>' 

1 4 figiSm 

2 2 JfjpH&^IS: 

2 2 a h 

2 2b y—h* 

2 2c Sffi;^ 
2 4 S^^^^ 
2 4a h 

2 4b :7— K 

2 5a. 25b /^ai^^ 

26 §^pas 

2 8 tf >- (g^Jh^lS) 



19 

3 0 V— hl^gRW- 

3 2 m^95p°p 

4 0.4 4 ^n^^© 

4 0 a . 4 4 a / X/W 
4 0b. 4 4b ettiiP 



(11) . 4*512 0 0 2-2 04 0 6 0 

.20 

4 2 'Vi' 

4 3 ^v^^S 

4 6. 4 8 ^r>--t^ 

5 0 Y$fi;</'< KU— /l^ . 

5 2 x$a:^-r Kl^— /V^ 





25a -i 






11 


25b 
6-^ 








11 




20 



[1^3] 



[IS4] 




(12) 



002-204060 



[13 51 113 6] 




(13) 



2002-204060 



(1^1 2] 



71 







66--^ 






[014] 



71 

-V- 



(51)Int:ci.7 ^ 

B 2 3 K 31/02 
// B 2 3K 101:42 



3 10 



F I 

B 2 3 K 31/02 
101:42 



3 1 OH 



(72)^W# . 

^K;f^PmrtT:^^Pmi006#iS *!^Tm^ 

F^ — M.(^%) 4E080 AAOl AB05 BA20 

5E319 AA02 AA07 ABOl AC02 AC04 
BBOl CC25 CD21 CD31 CD36 
GG03 



